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Abstract

\"1Levels pf Processi g

The revarcj, presenCed hfre .is*- designed to measure the effect op'reading

copprehensto of forcing attentiOn to different levels of analysis. Since

- texts can be anlyzed at a variety tof jev,eis, such as let6trs, spelling

patrerns, wotds., etc., comprehensiA4r4(6ires a basic stratepics coordination

of procesSing activities. -For4y second gr.ade.: fifth grade,:and college

stUdents read and recalled dr s under four sets of orienting struitiops.

These treatment'con8itio
1.

consisted of an Intentrorilal nembry set d thtee

secondary orLenting Asks differing in.the,amount, of semantic processing

\,

required. Adults"recall reflects he le461 :of 'sem#Pti,c analysis invalved .
%

in the orienting sk; the youngeT groupsowere only affected by the least

semantic task., Beginning readera appear to !lack the prec4s.sing flexrbi

necessary to establlsh.goals for reading and efficientlY achieve them.
!
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Levels of Processilig

Levels of Processing:

The Strategic Demands of, Reading Comprehension

Written text can be.analyzed at a varieSy of-conceptUal. levpls. For

Arxample, prbotreaders are requ'fred to attend to spell.ing patterns Within

. , .

.
46,

o
words while.Onoripg syntactic and semantic information wh.ich might lead

them to overlook typographic errors. Teachers, on the other hand, often

cpmplain that abnormalitles in the syntactic pattern of their students'

lmpers .mal[e. it diFficu'lt (o'r impritasible) to focus on the themStiC convent
J

of the papers. Jhe various levels at which text can bit analyzed, and the

tnterdependence of these codes, require a basic coordination. of proce;sing
\

activitie4 for readitig. ThA orchestration .t.f mental processing Opears

to be key'component in the development of memory skills .(Bi-own, 1978a;

Flavell, 1970); therefore, tile purpose of this.study is tO explore its

importance in the development of reiding, comprehension.

--S'ince one of the main goals of r6adifig it the construc,thon of semen-
.

ticaily well-integrated representation of the meanIng,aspects of the tAxt,

the mt)ordination of other codes to this goal is required. A's the informa-
.

tion proceSsing system for reading cl6ve1ops t9ward fluenCy, there Should

he'incresed efficiency in the cq ruction of the semantic representation.

hits' in itself could constitute one definition of reading fluency. Secondary

attentional task's imposet during reiding can effect thellPpresentation of

the thematic structure in memory. The extent of the effeCts produced by

various tasks provides a possible test of the efficiency of processing.

s
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Attentional manipulations'in reading al particularly interesting Since

secondap/ tasks can direct.proce'ssing to various 'aspect's OrtAe Written

code. These smaller elements, suCh as features, letters, or words., appear 'r

to be logical coristituents of,the.semantic content And are often sequenced
,

in a type of learning hierarchy for\Jnstructional pur0Oses. 'Therefore,

if 4evelopmenta1 differences exist in the information processing of begin-

. ning versus fluent readers, these diqerences should be refletted in'

memorial( effects of oritnting tasks at various, code lev% els.

An. interactive View of information use in reading (Levy4 J977; Rumelhart,

1976) suggests that all codes can contrtbure to reaching la _criterion decision

among alternative possibilities'at..ahy, one code level. In.fluent

where attention is directed at.thematic.analysiss this interactive systemt
should provide optimum efficiency for cqcistruction of a semantic represen-

.

tation. Howeve, when,attent.ion at the thematic levtl is disrupted and

criterion decisitms' required af other code levels hen a serial) processing

component is.introducted. The convergence of in ormation necesSary for a
7

e--\04ecision at a constituent or lower level code will not necessarily yield

1

sufficient information to constrUct an inte'4rated semantic representation.

Rather, the constituent decision must be subordinae41, to the goal of.

comprehenston,so that the infdrmation obtained ts sobSequently uttlfzed.

This means-end Subordin,otron of processirld'eonttitUtes the definition

or Sitrategic behavior (Flavell, 1970). Brown, (1r, .1978a) Indicates tha
4'

metacognitive aspect of strategic hehavior are likely to result in develop

mental differences on taks requiripg stralegiC coordination. 'Thus, part of

P.
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\
fhe.difficulty experienced by beginners and poor readers may result from

t-he frequent need to coordinate criterion decisions iliade at different code

levels.

The research presented here is designed to measure the effect on

reading comiJehenstT of forcing'attention to different levels of analysis.

These levels repiiesent codes available in wrJtten text and are'analogous

to processing irkolved" in mediated w6rd recognition (LaBerge & Samuels,

1974): Wilhin an incidenAal learning paradjgpi, shift to lower level.or,

less stimantic tasks.should resultin less rec (Anderson, 1970; Craik
0

& Cockflart, 19721 LaBerge & $amuels, 1974);" Reading, however, differls from

the situations generally investigattd dnder this paradigm in th t component

analysis conititutes an integral rfather than incident-al part o the taSk.

Therefore, specific orientJng tasks are introduced as.secondary to a general

goal of story recall. riii.s.establishes situation in which processJng

induced by the orienting aotivity can either enhance"or retard comprehension

depending on its compatibility with the subject's normal processing lode

and 'strategic ability.

Four treatment conditions are compared in the present reseach., The

basic'intentional memory set occurs In isolation as the normal reading

condt/tion, but also in combination with the remaining tasks. These tatter
s

conditions modify Ahe text materials such that every fOurth word of four
. -

or more letters becomes an operative site for the followiMg tasks: (a)

Word Choice--a pair of words i presented above and below the target site.
*.

. The"task requil-es semantic analysis of the alternatives in terms of context
oik

,
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to chOose the appropriate words. .(b) Reverse Reading--the targbt-word

is raised above the normal line of text 'and typed in reverse sehuence

.

beginning With-the last letter of the vord. This task approximat's mediated

word recognition in'that both context and orthographic cues cpntObute to

identification of an' unfamiliar printed stimalut. (c) Letter Match--each

target wcfrd ,is preseated abo've. a set of randomly se.lected letters, one to-'

four of which also appear in the target word. The subject is,tq draw a

lir* through each letter in the random se.t which also appears in the target
," Ob
vord. This'conditlon lacks the semantic component of the previovs two

tasks fhile focusitIg attention to theforthographic level. (See examples'

in Tabtie 4.)

411.

Insert Table 1 abdUt here..

The main hypothesis derived from the level-of-processing paradigm

(Craik & Lockhart, 1972) suggests that the three orienting taskS will

hroduce different levels of recall baSedbn the amount of semantic

processing induced; thus, the ordering should be: word choice > reversed.

word , letter match. The relationship of performance on the normal reading

condition to the Other orienting tasks depends on the type of provessing

induced by intentionality. Since fluent reading requires criterion

decisions at.a semantic level (LaBerge & Samuels, 1974; Rumelhart,

performance of skilled readers should be similar in the intentional and

word choice conditions.
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For beginning readers, attentional processing Fs necessary at lower
1

_code levels. The necessity to-coordinate information resulting irom these

intermediate level decisiohs will impose strategic demands similar to'those

vinvolved in the'non-semantic orienting tasks. Therefore, intentionality
*

may fa1.1 to invoke appropriate forms of ieMantic processing (Murphy & Browns.

1975).4 Given these considerations, beginning readers should perform better

4
in the word choice condition than under simple intentional learning

instructions, since the former inSures some degree..-of semantic processing

Methdd

Desi_9n. The four treatment conditions are a withln-suitjects factor.

The various c&binations of story .x tr'eatment and trial x treatment are -

, counterbalanced, using a Greco-Latin Square deSign-that is replicated a .

each ability level--collegg, and grades_ two and'five. The use of difSerent .

stories wAth each grade prevents direct comparisons across grades and thus

establishes three separate experiments. Since all other aspects are,

identical, these studies are reported and discussed concurrently.

In each study, retention of 016 task materials was the dependent

measure, assessed through free recall scores. The total amount of infor-

nation recalled as a function of treatment conditions was of interest,

as were differences in the overall pattern of resukts acr ss ability
4

. Subjects. Forty subjects fromgeach of the three g.rade levels"second,

fifth,and college undergraduates--participated in the study: Grade school
4

subjects were from three elementary buildings of the local publit school
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district. College 1.61bjects were enrolled in settl-Os 'of fntroduCtory

N.

e"ucational psychology coursesat'the University of Illinots', Urbana-

:Champaign.
1

Grade sChool strient's J.eeeiving remedial instructiOn in reading Were
110 -

eliminated from the subject pool, with further screening ot.:subject con-

ducted through a pre-test.on vocabulary recognition. 'Two subjects'whO

failed to qualify pn thiS vocabulary criterion wekct elimr1b6ed from the

testing sampl.e.

Materials. The materials for this excrimeni consisted of stories at

each grade level, asrecognition test comprised of 6ing1e wor?ds sEimpl d

from the story vocabularies, and random digit sets for use in e_.distractor

task. Of these items, the stories apd their var-Oations for different

t'eatmnt Conditions are' the most crucial elements. Three sets of fiv

Passages were selected from comprehension tests, instructional materials,

and research protocols designed for use with the appropriate grade subjects.

Story selection was limited to sequential narratives.rather than descriptive
t

?

or topical, factual accounts, since the pilot data.on the treeit, 'types of

passages indicated that re;call A the latter two forms waS rettitiv6ly low.

Four stOries from each set were design'ated,a5 target passages for use

in combination with the treatment cOnditions. The remaining Story was

tape-recortled for use in an aural practice trial. The target passages

Varied in lehgth, both within and between grade levels, ranging froo 65

to 67, 92 to MO, and 97 to 115 words for second, fifth, and college levels,

respectively.
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A separate study (Schwaftz, 1978) was conducted to determine awidea

unit, structdre for these stories ffigainst which subjects' recIll protoCols

could be stored. inkhat study, two segmeitation procedures wire con-
.

* trasted, that of 'Johnson's (1970) 'pausal units And a modification Of

.

Spencer's (1974) functional units. Both procedures yielded an idea structure

that was highly replicable across groups. The functional unit segmentation

is,ultilized in this Study since it Pesulted in approximatel twice as many

scoring units in the idea structure as Johnson's procedure. These smaller

,units' should enable a more precise scoring,-rjgairing less inferencing by

scorers in judging whether a given idea unit is represented in a subject's

recall. Some additional-support for this,deeisiorr-and validation of the

functional units is provided by the fact that 88* of...the terminal word's

identified in the Pausal system also constitute terminal words in the,

functional segmentation. The final idea structure for the passages varied

ie'

in the number of units iAntifiedboth within and across grades. These

range from 16 to 18, 21 to 39, and 21 to 35 for second, fi.fth grade, and

college levels, respecttvely.

Treatment condi-tions were embedded wittflirl stories by designating

specific target words in each passage as operative sites. Every fourth

word Or four or more letters served as a target site for the three secondary

orienting Aasks. Proper names were included irithe spacing Of target

words but coU1d not in themselves Serve as targets. The finaj operatrve

j

site in a passage had 4). precede one spacing unit of four-letter Words.

i 0
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This last requirement allowed sublikts to rapidly conclude the passage

and thus Verminate the exposure period.

In the Normal Reading conditiorr4, no modifi.ration of target sites

occurred; the passage was centered on the page wth four spacing uits

. between lines. In the other three'conditions, the same arrangement was

used, with target worids replaced by underlining ie the-appropriate position.

The Word Choice condition was created by printing the target word

and a distractor word above and below the target. site. Distractors were

syntactically compatible, but semantically unacceptable, within the context

of the story. The positional placement of these altenaatives-above or

below theisite was randomly decided for each pair.

For the .Reversed Reading condition, the appropriate target word,

printed above the target posifion in a reversed sequence, began with the

lat letter of the word and ended in the right-most pcsition with the

first letter of the word. The final orientirig condition, Leteer. Matchihg,

was produced by ,printing the target word a line above its site ancft an equal

number of randomly arranged letters below the line, one to four of which

were also in the target word. Examples of these formats are presented

in Taiple 1.

The word recognition tests were based on a set of twenty words sampled

from the secOnd or fiftb grade passages, respectively, the samples re-

stricted to non-target words of' fou'r letters. These items were

then typed on 3 x 5 cards., one word per card . ,
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V.

Each of five sets of random digits, selected for use as An interpolated

task between passage presentation and recallf cohsisted Of three separate/

'strings of four, five, and six digits, respectively. The lipS.t di-git of

each stri'ng was .omitted.in use with second and fifth grade subjectS, yielding

trials of three, four, and five digit's.
g

Procedure. Subjects were testgd individually in sessions lasting

4

.approxtmately one-flalf hour. Each testing sesiion consisted of flve,recall.

seUments, one aural practice trial, and the four treatment-conditions,.

The sequence of events within a segment.was.:. orientinginstructiOns for

/
the treatment condition, presentation of the stOry, reversed dig t span

task, and free recall. The isolated word recognition jest was administered

prior to introdulitison of the eXperiwental tnsks_. -.-Each e the twenty words-

from the appropriate grade sample were shown briefly (fipproximate)y a two-

second presentation). Students mispronouncing more than tWottemS we)*e

eliminated from the sample and excused'from the testing session after a

brief exposure to the treatment materials.

The study was intr7O-duced As a ievelopmentil investigation...of reading.

,

using subjects from the three grade levels% 'It Wfis explained

that there would be a number of different segments; the equence jevents

was subsequently described, folloWed by 6 more detailed explanationdof the

reverse digit span-task and the recall instructions, stressing the need

for recall of all ideas from the story, Subjects were Instructed to retell

the story as cbmpletely as possible using their own words, or phrases

>

from the s'tory itself.

1 2
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Par.trciparfi:S.ere tMen told that there..WoUld flttl,be'a'wa'rm-yp
,

on whiCh to practIce the'different steps in the prdcedure- For,this,
4. .4

.
'

practice.story- was reco.rded.on tape;. %ubjects were instructed to listen',
. .

tarefulVy so that theY- could retell the,gtory later. They were also rnformed

that there would be,some time (fifteen seconds) between the end af the'story

and the dig t task; they were to use this time to thln,k ibout what haalened'
- (' ..

. in the passage.

The reversed digit span task was used as an interpolated task bes't,44en

story presentation and recall to disrupt reheArsal of the S-tories' surface

structure. The subjects listened to a string of d-igits and then attempted

to repeat them in rever'se order. Following eaCh story, subjects heard three

digit strings of different lengths, increasing by One digit per string.

they_attempted to repeat the numbers in reverse order immediat
4

after

'---haVing heard each string. For second/and fifth grade subjects, the fipst

string was three digits, while college subjects began with 'four digits.

Story recall began immediately after the third digi4 set. Subjects

were allowed as much tiMe as they meeded to recall the story.. When it

appeared that they had completed their s'tatements, the experimenter prompted

them"twice with the fallowing statement: "See if you can remember anything.

else about the story." (Pause to let the child respond.) "Can you think of

anything else about the story?"

Subjects were assignedito one of four treatment sets as tWey entered'

the study. These sets co4nterbalanced the sequence of treatment and story

x treatment combjnacions. Prior to each recall segMent, the experimenter
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Prese6ted.'orientirkg-instructiovis fctr the appropriate condition. When a

secondary srienting task was involved, subjects were shown a sentence with

two target site's and asked to perform the seconaary task; correctiye,..

feedbackwas given, if nice5sary.'

Jusl prior to)presentation of the target story, subjdcts were again'

reminded that they would have to retell the story later; partioRpant.s read

- each story orally, pausing wh.en necessary:to perform the secondary task.

The experimenter corrected misreadirAgs or incorrect responses. Upon com-

pletion of the story the text was removed, and the remainder of the segment

completed as described above.

Results

Two parallel sets of analyses were conducted. The first set deals

with recall at Ihe level,of ideas expressed in the stories, while the second .

examines recall of individual words that comprise the target sites of the'

secondary orienting tasks. Both levels of anailysls explore the effects of

the orienting ins.tructions on recarl.

Idea Units *

Idea unit scores were 6btained by comparing subject's' free recall

protocols to a pre-established idea structure for each passage.' A rater

judged whether or not each unit in the idea structur,e appeared in the

subject's-proiocol.; any approxipation of a unit wills, accepted. ,A second

rater scored a random sample of 20% of the subjects at each grade level.
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.

A C:orrelation Of the scoreS assioned to eaCh siorY", n.this-sampfe.Yielded
.
an interrater rellabWty of .137.

The main issue of.the analysis, as the pattern of scores obtained

aciCoss treatment condltions-I-Normal Reading,.Word hocei Reversed Reading,

and Letter'Match. The means and standar'd deviations flr- these conditions

at each grade level are shown in Table 2. The left Of Figurel to

3 gnaphically present these patterns of.results across taSks tor c011ege,

fifth, and second grade grbups, respectivelY.

InS'ert Takle 2 and Figures 1 Co 3 about here..

An analysis of variance based on the Grego-Latin square'clesign (Winer',

1962) was conducted at eilh grade level. The analyses included/the four

level's of treatments, stories and erials (first to fourth) as within=subjects

variation and also the between-groups effect. Only for college subject5

did any of theSe imteraction effects approach significance, with a residual
4

within-subjects value of F(3,108) = 2 .7, a< .10.

At each grade level there was A significant treatment effect, p_ < .001,

and F(3,108) values of 15.0, 6.2, and,7.4 for college, fifth, and second

grades, respectively.- There were also significant variations in.wtory

difficulty, E.< .001, F(3,108) = 20.1, 26.0, 32.7, using the same sequence

of grades.. The trial effect was significant for second grade and college

subjects.with F(3,108) = 4.3, a .01, and F(3,108) = 9.4, .001,

resdeCtively, and reflects incr6ased recall in later trials, The means for

trialS (first to fourth) were 8.4:9.1, 9.5, 10.0 and 5.8, 8.0, 8.4, 8.8

for second grade and college subjects, respectively.

15
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The means of the four treatment conditions sho4,4n im

\J4
,

2 were

-subjected t9 Newmart-Keuls tests. Results vindicated that for college subj.edts

the mebn's,were ranked s follows: normal reading >reversed read(ng >

lett'er. match, E. < .05. (The word Oloice scores fall between the means for

normal and reversed reading but do not differ significantly from either.

For bo.th fifth and second grade kubjects the only significant treatment

effect.occurred between the letter match group and the other three condi-

tionS Ahe letter, match task resulting in less idea unit recall.
rs,

The con-asts which proved significant at the .05 level are indicated.

above the graphs on the left side of Figures 1 to 3. Treatments underlined

by a. common, line 40 not differ from each other; treatments not-underlined

by a common line do differ.

Target Word's

Att

To further investigate the effects of different orienting instructions,

the subjects' recall dtaa were,rescored in order'to obtain a count of the .

nuTbeir. of target w6rds which were utilized in retelling the story. Credit

was (liven for variations on the target words, such as pluralization or_verb-

tense change.

As in the idea unit analysis, the prApary concern Was the pattern of

results across treatment conditions. The focus on target words should

reflect local effects Of treatment conditions similar to word memory results

in the' level of processing literature (Craik & Tulving, 1975). The means

and standard deviations of the number of target words recalled are presented

by grade level and treatment condition in Table 3. The right half of
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'Figures 1 to.3 illOstratelthe pattern of mean.s acrosi tasks-for,,colle4e,

fifth: anesecond.grade groups,-respectively.

-
Insert Table 3 about.here.

As in the previ'ous analysis, tl?ere,are no significant interactio

effects. Story variation is signi nt at each grade level, E < .001,

4*
and F(3,108) e.30.8, iO.7 2:b, r college, fifth, and second gradOs.,

respectively. For sec9nd' grade subjects there is a.strong effect due to

trials, r(3,108) e 5.55 E < .001. The means per trial are 3.0, 3.6, '4.0,

and 3.8 for trials 1 to 4 respectively. Similarly, for college subjects 3

the trials effect is significaht, F(3,108) e 4.09, E < .01; the !mans per

trial were 3.4, 3.4, 4.4 and 3.6, respecti?ely for trials 1 to. 4. The

treatment effects are signifiiicant for each grade level withE < .005 and

F(3,108) 15.9, 6.2, and 4:6,for college, fifth, and second grades,

respectively.

The Newman-Keuls procedure was used to test for significant differences

in treatment means. For colllpe students the pattern of results was word

choice .. reversed reading normal reading 5 letter match, E <
. t

5. That

is, relative tb the normal.reading condition, where the target wor'ds receive

no special emphasis, subjetts recall more of these words in the tasks which

center on the words and fewer when fOcusing on the letters of the wird.
. _

1
a ,

For fifth grade subjects only the word chdlice condition exceeds scores

A

from normal reading. Both the word choice and the ifeversed reading condition
, 0

exceeb the letter match task; normal feadimedo6s not._

7
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For second grade subjects none of the treatment conditiOns differs
,

;

'significantly from normal reading; hoWever., scores on,the revel sed-reading
. ,

and word choice tasks do exceed those from;tlie letter, match task, p < .05.

.

Again, the contrasts which proved significant'at the .05 level are

iudicated above the graphs on the right side of'FigOres 1 ti5-3, Tneelments

* underlined by a common tine do not differ from each other; treatments.not

underlined by a common line do differ.

'Discussion

The' present experiment showed that- for adult fluent readers--and to

a lesser extent, for children --attendonal orienting tasks-affect the amount

and type of information recalled from reading a paragraph. In order to

interpret these findings, the results will be discussed in terms of the

levels-of-processing 'conceptual framework and ilkes related to.the

development of strategic behayior. A sumMary section Will reconsider

1

the initial speculatirn abOut models of reading fluency and suggest impli-

cations for instruction gealg toward the development of fluent processing.

Levels of ProcessiKg_

The orienting tasks have their clearest effect on recall by fluent

adult readers. As shown in Frgure 1, a colJege subject's idea unit ccalI

tends to vary as a function of the treatment condition. The treatments

differ both in the level at which critevrion decisions are-required and the

exient of seMantic analysis involved in the decision. While these two
4`

factors are closely relate&, they are not identical. 'The criter'ion lovel-Y

k

41
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represents the applicat4on of a tentiona1 proceSiinq to reich Wdeckion

t.a partiCular code lever. SeOritic, procesiing generates one source'of
1

information that may contribute fo' the-crIter:iorf decision.

Both the word choice and the reyersed reading 'tasks requi.re criterion
%,.

dAtisions 'at the word le) 1-; hbwever, they differ to the extent that the
..

decisiohs depend qn'semantic analysis.... The word chbici task presents two

relatively faMiliar, andtherefore decodable words, with the

selection of the appropriate item solely dependent on semantic, top-down

processing of the words in context. The reversed reading manipulation.is

similar' to the recognieion of an unfamiliar word iR context. Cues are

available from the previous semantic and syntactic information, with the.

Ceversal of letter sequence creating a inore difficult orthographic analysis.

Different combinat-lons of.top-down and bottom-up information can produce

an appropriate decision, but overall, this condion is less dtpendent
-

on semantic information than is the word cho4ce deCision.

For adults, this difference In the extent of se6411,tic analysis involved,

in word level decisions results in a' sfightly bettel- 4hough not statisti-

cally sIgnificant) idea unit recall for the word choice task. This

difference ikalso reflected in the fact that the nOrmal reading condition

resulted in significantly better (R < .05) idea'unit recll than the

reversed reading task, but was statistically equivalent to word choice

performa6ce on this measure.

1 9
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,
The syeribrity of idea unit recall by adults ln the nbrmal r? ading

.

format,is a'ttributed too processing centered on critel-1011 ctecls,ions It.
,

!

a thematic kevell. That is, processing of letters, words, and phrasei aTe

.
A

.

.

subordrrrateito decisions related to idea structure,of the passage. )While,..

this optimum mode of processinT.may be somewhat hampered bycompeting 1.1.

attdntional demands within the eXperiment (e.g., articulation required for

oral rea , the absences of secondary orienting\activities should

facilit te this type .of semantic analysis. It is likely,that different

types of semantic proceSsing can constitut the .criterion decision at thi.s

level. Imagery, elaboration . and h.feren.c/ingre some-of the possible

candidates, but the current research prov deS no,way of distinguishing1

among them. Thieman (1976) demonstrates that such distinctions at the

semantic level can affect memory for leXi al items. `

If the difference between criterion decisions at the word level and

those at the thematic level were only a uantitative shift in the amount

o'f semantic analysis, then it would not e neCessary to differentiate.

crierion levels. However, the results pf the target word analysis suggest

.

a'gualitative difference :in the recalls resulting from the initial Orien-

tatjon (F,igure 1).

'In retelling the stories, adults mention significantly more target

words when the initial processing was under word choice or :reversed

reading ,conditions han the normal reading mode. Subjects Were not speci-

fically asked to recall the target word, but rather to use words or phrases

from the story when possible in retelling the ideas from the story. Tlius.,
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the greatec use of target woras when c-riteAkon deb4slons ekt.re Ade sit the .

e
,

word level süggests that (hese tiords form a type of 9scpffo'4di4 about Nhicha
... '' .- .. .,

ehe idea structure iS formed. 'This interpretatioh is cbnsistent With the
,

vieW expressed by Soviet psycho1ogists-7tNat the head remAmbers what t6e

head does (Meacham,197Z; Brown:19780.: The use of contextual information

to make.word decisions creates an incidental semantic representation 1110 the

text.

l'hi)s effect is not due simply to -tht.highlighting of target Words by

the orie;ting task, since the letter match condition attentuates both idea

unit and target wor& recall. The Criterion,decisions at the 'orthographic

level- required 4n this fask-apparently disrupt proceising Of the idea

structure. Whether or mot the orthographic analysis yields a strong memory

trace for ""the5glitarget words, these words were not lncluded in the subjects'

necall. This gests that they were'not integrated with a representation of'

thematic information. To summarize: for adult fluent readers, recall d

pends both on the level at which criterion decisions are made while pro-

cessing text, and the contribution of semantic'processing to that criterion

decision.

FoT younger subjects, the pattern of results across orienting Aasks

is less differentiated. The-only difference in itlea unit recall results

from the disruption caused by the letter match task. This shift to cri-
?

terion decisions at the letter level interferes with Processing of thematic

information as it did for college subjects.

It was initially hypothesized that for the youngest group, the word

choice task would induqe greater semantic analysis than they typically
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engaTe ih diJrin94hormal reading. The expected Increase in idea unit'recall,

however, waS not obtajned. Instead; it appears that these beginning readers
,

\
normally fur*tion in a manner similar to thatInduced by the word choice

and reversed reading conditions.. In other ords, they focus attentioh on

making word level decisions. This orientation toward the.word level' does

not meam that children are insensitive 40 sYntactic o semantic information.
1

Several studies have indicated that these'code levels 'are usedin reaching

woTd re'cognition decisions (Klein, Klein, & Bertino, 1974; Neville & Pugh,

l976(Weber, 1970). The critical.difference between beginning and fluent

readers appears to te the level at which criterion decisions are focused.

This difference is further illus'trated by the target word anilysis.

As shown in Fi'qure 3, the second grade subjects do not mention significaritly

'pore target words in recall under word choice or reversed reading orienta-

tions than in the normal reading condition. While the subjects are able

to make the apPropriae responses to the orienting task,, it doeS not appear .

that the Orget words represent sites for any type of unique processing.

For adults, the word level decisions enhance recall of these items; for

second graders, the processing of each word (or many of th0Words),requires

,/
similar use'Of information to make word decisions, so no local fticilitation

of target word recall is obtined. Fift'h gradIWSubjects show signs of a

transition toward aduit'patterns of performance. For them, the word choice

task re.sulted im greater target word recall than in the normal reading

. condition.

2 2
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As reading skill develops, th ! processing of mTitten .codes shoufct-

be-come more differentiated, thus allowing the.criterion fc\cus to be esta0t.

lished at the thematic levl. As hypothesized for ladults om the word levet

tasks,.younger subjects' idea level representations of the stories are

an incidental outcome of using:contextual information to Make word recoT-

nition decisions. This type of incidental representatron may be sufficient

for comprehension of simple stories that match well with the reader 4

knowledge of the world (Stein & Glenn, 1978), buf for moire Complex ot

unfamiliar material, strategic elaboration of the idea unit structure may

become more important.

Implications for Instructional Issues

The debate bver bottom-ui) versus top-down models of information pro-

cessing in reading has generally been conceded to an interactive-view.

Rumelhart's (1976) model providts a nice illustration of what this inter-

active process might involve in fluent reading. Independent knowledge

sources operate in parallel on the various information codes available

in written text. The intermediate results of.these analyses are coordinated

by a EsOtral decision processor which evaluates the probability of incoming

hypotheses and provides feedback which directs further processing.

The major instructional issues raised by this description are: (a) ,how

would one foster (the development of an initeractive system, and (b) what

factors can account for the variations in performance that are observed'

among students? While these are extremely compleii\guestionS, the perspective
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derived fpm the current research attempts-to address these issues. The

tIlustration that differences exitt in thk:)evel at Which interactive

p.rocessing can occur suggests that intermediate levels of instnuction might

foster the coordination of information around different criterion levels.

Indeed, the interactive use of information at.the word level appears to be

a major objecti.ve of many primary level basal program0 For example, 3n

the third grade workbook accompanying.the Houghton-Mifflin reading series

(Durr, LePere,.E. Brown, 1974), 44% of the exercises deal specifically with

word le-vel decisi-bns, while only 26% recluire criterion decisions .about

larger units.

What appears to be necessary are more and better techniques for inducing

students to subordinate word level decisions to meaning acquisition. Again,

this is where the level-of-processing Concepts intersect Issues arising

from the consideration of strategic,behavior. In a report of interview
a

. data concerning the goal of saiool-related reading, Cavey Wi.nograd (1979)

indicated that a sizeable prOportion of poor readers from second to eighth

grades, in contrast with above average readers, did not conceptualcze

reading in terms of meaning acquisition; rather, they focuse4 on lower level
0

constituent codes, mainly word recognition. This lack of metacognitive

awareness of the goal of reading would prevent any movement interactive

processing at a thematic level.
\

This issue is closely related to the skill hierarchy approach to

reading instruction. To the extent that, the subskill becomes the crrterion

focus for attention, it will distract from comprehension; this is
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dOmonstrated by the adult .subjects' Terfgrmance-in the reversed reading

and lettee MatCh.condltions. To promotte integration of the subskill wit4

existing comprehension proces.seS, it should be introduced in the context

of a mea'ningful activity (Meacham, 1972; Brown, 197eb). Furthermore, it

would be advantageous to utilize conten't materials from an area in whi

the student is familiar.. By working on OM development in individua ly-

selected content fields, one can insure that students have top-dOwn strategies

available and thus wilrjpe better able to subordinate lower tevel Criterion

decisions to meaning. Rractice in this type.of situ'ation 'should most

rapidly integrate subskills into the interactive system which defines,

reading fluency.

It is Premature to elaborate instructional procedures based on present

perspecti.ves concerned with the development of reading fluency. However,

the issue is clearly relevant to instructional practice's and therefore

further research-in this area is warranted.



Reterences

\

,Levels of Processin9

24

Anderson, R C. -Control of st.udent mediating professes durin9 verbal

learning and insfrUctIon. ileview of Educational Research, 1970, 40,

349-369.

Brown, A. L. The develoOment of memory: Knowing, knowing about, knowing,

and knowing how to know. In H. W. Reese (Ed.-), Advanes in Child

4

development and behavior (Vol. 10). New York: Academic Press, 1975.

Pp. 103-192.

Brown, A. L. Knowing when,-where, and how to remember: A problem of

metacognition. In R. GlaseT (Ed.), Advances in InstrUctional

psychology. Hillsdale, N.J.: Erlbaum, 1978. (a)

Brown, A. L. Thecx*es of memory and the problems of development: Activity,

grovth, and knowledge. in F. I. M. Craik & L. Cermak (Eds.), Levels

of processim9 and memory: Hillsdale N.J.: Erlbaum, 1978. (b)

Canney, G., & Winograd, P. Schemata for reading and reading comprehension

performance (Tech. Rep. No..120). 6rbAna: University of Illinois,

Center for the Study of Reading, April 1979.

Craik, I. M., & Lockhart, R. S. Levels of processing: )4 framework for

lemory research. Journal of Verbal Learning and Verbal Behavior, 1972,

11, 671-684.

Craik, F. I. M:, & Tulving,-E. -Depth of processing and the retention of,

words in episode memory. Iper-ilyAy.JournalofberitalPscholo, 1975,

,104; 268-294:

2 6



Levels of Processing

25

Durr, W. K., LePere, J. M., & Brown, R. Workbook for Panorama and Fresta.

Boston: HoughtonrMifflin, )974.

Flavell, J. H. Developmental studies of mediated memory. In H, W. Reese

L. P. Lipsett (Eds.), Advances in cyld deyelopment an'd behavior

(Vol. 5). New York: Academic Press, 1970.

Johnson, R. E. Recall of p'rose as a function of the structural rmportance '

of the linguistic units. Journal of Verbal Learnins and Verbal

Behavkor, 1970, 2, 12-20.

Klein, H. A., Klein, G. A., & Bertino, M. Utilization of context for word

identification decisions in children. Journal of Experimental Child

' isychology, 1974, 17, 79-66. .

LaBerge, D., 6 Samuels, S. J. Toward a theory of ic information

processing in reading. Cognitive Psychology, 1974, ?65., 19-24.
V

Levy, B. A. Reading: Speech and meaning processes. Journal of Verbal

Learning and Verbal Behavior, 1977, 16, 623-638.

Meacham, J. A. The deyelopMent of memory abilities in the Individual and

society: Human Development, 1972:15, 205-228: 41.

Murphy, M. D., & Brown A. L. Incidental learning in preschool children

as a function of l-evel of cognitive analysis. Journal. of.Experimental

Child Psychology, 1975, 19, 509-523.

Neville, M. H., & Pugh, A. K: Conteott in reading and' listening: Variatjons

in approach to doze fasks. Reading Research Quarterly, 1976, 12, 13-31.

Rumelhart, D. E. Toward an interactive model of reading. In S, Dornic

(Eci-,.), Attention and perforMance VI- kw Y'ork: Academic Press, 1976.

27



Levels of Processing

26

Schwartz, R. M. Strategic,processing in bakinnins réadin9.; .A developthental

view. (Doctoral Dissertation, University of Illinois, 1978). Disset-

tation Abstracts International, 1978, 39, 2844A. (University MicrofilmS

No. 7821241);

Spencer, . J. Changes in representation and memory of prose. (DOttoral

Dissertation, Pennsylvania'State University, 1973). Dissertation-
; ,

Abstracts International, 1974, 35, 558B. (University Microfilms No.

7416085).

Stein, N. L., & Glenn, C. G. An analysis of story comprehension in elemen-

tary school chi ldren,k In R. Freedle (Ed.), Discourse processing: Multi-
.

disciplinary perspectives. Hillsdale, N.J.: Ablex, 1978.

Thieman, T. J. Wh t's so deep rocess ins. A critical anal sis of the

relation between incidental orienting, tasks and retention. Unpublished

doceoral dissertation, University of Illinois at Urbana-Champaign, 1976.

Weber',4R: M. First graders' use of grammatical context in reading. In

H. Levin & J. P. Williams (Eds.), Basic studies on reading. New York:

Basic Eiooks, 1970- Pp. 147-163.

Winer, B. J. .Si_s_tialp_r-incicerlesine).entaldesin. New York:

McGraw-Hill, 1962,

2 8



\'

Levels of ProceSiIng
r .

27 ''441:

tf.

Table I

form of Venting Tasks.

Example from one sentence' n a fifth grade story:

Normal Reading 1

The long day without rest and the running after the deer wait too

much for Warner's strength.

Word Choice ('

long after
The day7,without rest and ehe -tihnint4 , the deer was too

rother rom

much for' Warner's
clothes
strength'

Reverse Reading

retfa'
The ET); day witilout rest and the running the deer was too

much for Warner's
htgnerts

Letter Match

long after
The day without rest and the running the deer was too

ziol haror

much for Warner's
strength
nesadjiu'

.#
29

IPM
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Table 2

Means and Standard Deviations of Number of Idea Units Recalled

Normal .Reading

Second M. 10.2 9.5

SD

Fifth

4.2 .8

College

SD

SD

11.8

4.3

9.6

4.1

-11:3

4.6

8.5

4:4

j30

8.0

3.7,

s 9.4

4.7

5.6

4.0
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Table 3

Means and Standard Deviations of Target Words Recalled

Grade

Treatments

Normal Reading Word Choice Reversed -Letter

Second M i 3.5

SD 1.9

Fifth 'm 4.t

SD 2:0

College M 3.4_

SD 2.3

"r,Z,

3.8 4.0
/

3.1

1.2 1.9 1.6

5.6 5:0 4.2
40 .

2.1 1:7 _. 2.4

4.8 4.2 2.6

.2.8 .....2.2 ).8

31
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Figure Captions

Figure 1. Recall as a funation of orienting task: *college subjects.

(Treatments above graphs underlined by a common line do not differ from each
V

other; treatments not underlined by a common line Clo differ, E <

Figure 2. Recali as a function of orienting task: fifth grade subjects.

(Treatments above graphs underlined by a common line do not differ from each

other; treatments not underlined by a common line do differ, < .1^.15.)

Figure 3. Recall as a function of orienting task: second grade subjects.

(Treatments above graphs underlined'by a common line do not differ from each

other; treatments not underlined by a common line do differ, E.< .05.)

3 2
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Normal Word Reverse Letter Word . Reverse Normal Letter
Reading Choice Reading Matqh Choice Reading Reading Match

6.0

5.0

NORMAL
READING

33

'WORD hEVERSE
CHOICE READING

LETTER
MATCH

TARGET WORDS RECALLED

NORMAL WORD REVERSE LETTER
READING CHOICE READING MATCH

11

34
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Normal Word Reverse Letter Word Reverse Normal Letter
.Reading, Choice. Reading Match Choice Reading Reading Match

IDEA UNITS RECALLED
I

5.0

4.0

3.0

2.0

0.0

,

TARGET WORDS RECALLED

NORMAL WORD REVERSE LETTER NMAL WORD 'REVERSE LETTER

READING CHOICE 'READING MATCH READING CHOICE READING MrCH

36
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'IDEA UNIT§ REbALLED
6.0

5.0

4:0

3.0

2.0

0.0

Reverse Word Noimal Letter
Reading Choice Reading Match

TARGET WORDS RECALLED

NORMAL WORD REVERSE LETTER NORMAL WORD REVERSE LETTER

READING -CHOICE READING MATCH READING CHOICE READING MATCH
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